Abstract. The study describes the standard procedure of the assessment of the bearing capacity of piles by field methods used in the Russian Federation. Basing on the example of an experimental deep-laid foundation pile (length L = 65 m, diameter D = 1.2 m) intended for a high-rise building designed for a thick layer of loose ground the study demonstrates the structure of a loading system on site and the results of static tests of piles in comparison with the results of analytical and numerical calculations. On the same construction site an experimental barrette-pile of rectangular cross-section measuring 3.3 × 1.1 with a length of 65 m was installed with the base in solid Proterozoic clays. The pile test was carried out using Osterberg cells. For this purpose in the process of the installation of the pile strain gauges were mounted in its reinforcing cage at 9 levels. The test barrette-pile was carried out in two stages. On the first stage a standard test of the whole pile in the top-down direction was performed (Top -Down). On the second stage, after reaching the maximum possible load, the "O -cell" element test was performed transmitting the load in two directions (up and down). "O -cell" was located at a depth of 50 m in the layer of bluestone. The article contains the graphs of the movements of pile from under the load applied on the first and second stages of the tests and the general assessment of the load-bearing capacity of the barrette-piles by different methods.
INTRODUCTION
Evaluation of the bearing capacity of piles by analytical methods and further verification of these values by field tests is an important aspect of the design of pile foundations. There is a large number of analytical methods for calculation of load capacity of single piles which take into account the geometrical dimensions of the pile and characteristics of the surrounding soil [1] . However, very often the values obtained by calculation based on these methods significantly differ from the results of the field tests of the piles by vertical load method. First of all, it concerns large length piles designed in the ground with the protection of clay mortar or pipe casing. Generally, calculations results of the bearing capacity of piles made in accordance with the methodology based on Russian standards SNiP 24.13330.2011 [2] and SP 50-102-2003 [3] are significantly lower than the values of the carrying capacity obtained by standard vertical load capacity tests made in accordance with GOST 5686-2012 Soils. Methods of field tests by piles [4] . Field tests of barrette piles in Russia are still not standardized. When preparing the design of the building of "Ohta-center" public and business complex with the height of 396 m two experimental cased bore piles with the diameter of 1.2 m and the length of 52.8 m as well as 5 experimental barrette-piles of 3,3 ×1,0 m and with the length of 65 m were made and tested. One of the tasks of the field tests was to determine the total bearing capacity of bore piles and barrette piles, as well as the bearing capacity calculated separately along the side surface and the base.
ENGINEERING AND GEOLOGICAL CONDITIONS OF THE PILE TEST SITE
Within drilling depth (170 m) the following deposits of subsoil were observed: man-triggered soils tg IV; lacustrine-marine deposits m, lIV; lacustrine-glacial deposits (upper sediments) of the Baltic Glacial Lake lg IIIb; lacustrine-glacial sediments of Luzhskaya glacial clay (bottom sediments) lgIIIz; glacial deposits of the Luzhskaya glacial clay gIIIlz; bed-rock disturbed and undisturbed clay Venda Vkt 2. The averaged basic characteristics of soils are given in Table 1 . 
EVALUATION OF THE BEARING
where γ c is the coefficient of pile work conditions in the ground, for driven piles, 1 с J ; R is the design resistance of the ground below the lower end of the pile; A is the cross-sectional area of the pile, m 2 ; u is the perimeter of the cross-section of the pile, m; f i is the design resistance of the i-th soil layer along the lateral surface of the pile, kPa; h i is the thickness of the i-th layer of soil in contact with the side surface of the pile, m, etc. and Niemann 2 cR with f g g is the coefficients of the working conditions of the ground under the bottom end and on a side surface of the pile, taking into account the effect of the pile manufacturing method.
The tests of piles with the diameter of 1.2 m and a length of 52.8 m with vertical static load were carried out using hydraulic jacks with the maximum load up to 3,500 (35.000 kN) [Works on installation and testing of bored-injecting piles were conducted in 2009 by JSC Geoizol.]. For this purpose, a special loading platform was constructed from the cross beams, based on a system of 33 bored-injecting anchors of the Titan type (Fig. 1) . According to the Russian standards [4] the total bearing capacity of the pile is estimated by the value of load on the pile which results in its vertical deformation corresponding to value Δ = 20 mm. In this case, it corresponded to a load value of F d,site = 25.000 kN. Analytical calculations according to formula (1) showed the value of the total bearing capacity of this pile equaling to F d,calc = 8320 kN. With that 71% (5.985 kN) corresponded to tip of the pile and only 29% (3.145 kN) to a side surface. The value of the total load-bearing capacity calculated by [2, 3] turned out to be comparable with the results of calculations of this pile for vertical load (Fd, PLAXIS 11000 kN), performed under the PLAXIS 3D program.
The results of evaluation general bearing capacity of an experimental pile by various methods are listed in Table 2 . The tests were supposed to be carried out applying among other Osterberg cell "O -cell" and strain gauge, the scheme of disposition of which is shown in Fig. 4 . The experimental barrette was tested by a vertical static load in two stages. The first stage involved a standard test by a vertical load applied to the head of the barrette-pile and directed down-wards (Top -down). After reaching maximal possible load, the second stage was carried out using "O -cell" at an altitude (-45.00). With this method the load was transmitted in two directions -up and down [5] . The analytical calculation of the experimental barrette-pile according to formula (1) [2, 3] showed the value of its total load-bearing capacity F d,calc = 31.244 kN, which is very close to the results of the tests carried out using the Top -Down method. The results of calculations according to the program PLAXIS 3D showed a total value of the bearing capacity of barrette F d,PLAXIS = 27.800 kN (Fig. 6) , which is slightly less than the results obtained using Top -Down method. The results obtained by the tests using Osterberg cell method "O -cell", carried out after the TopDown method test are presented in Fig. 7 . The blue line corresponds to the bottom-up test of the top part of the pile and allows to estimate the bearing capacity of the lateral surface of the barrette-pile. The red line corresponds to the Top-Down test and allows to estimate the bearing capacity of the heel of the barrette. Extrapolation of the upper part of the graph 'loading' (blue line) to the intersection with the horizontal axis corresponding to the value Δ = -20 mm allows to estimate the bearing capacity of a lateral surface of a pile by the value of 3) The bearing capacity of the ground by the tip (13.000 kN) turned out to be twice lower than the bearing capacity of the lateral surface (29.000 kN), despite the presence of a large thickness of weak soils alongside the barrettepile shaft. 
EVALUATION OF THE BEARING CAPACITY OF THE EXPERIMENTAL BARRETTE-PILE WITH THE SIZE

